the same period. TB pericarditis was identified in the records as either (1) positive results for Mycobacterium tuberculosis in the pericardial fluid; (2) pericardial pathology compatible with TB, the presence of acid-fast bacilli, and the patient response to anti-TB treatment; (3) positive acid-fast bacilli staining of the pericardial fluid and the patient response to anti-TB treatment; or (4) a positive culture or acid-fast bacilli stain from any site and documented pericardial effusion.
The following patient demographic characteristics were recorded: age; sex; underlying diseases; clinical features; chest radiography, electrocardiography, and echocardiography findings; pericardial fluid analysis; treatment; complications; and outcome. A comparison of these characteristics between patients with melioidosis and patients with TB pericarditis was performed to evaluate any clinical difference between groups. The protocol was approved by the Ethics Review Board of Khon Kaen University.
Data analyses were performed using SPSS, version 14 (SPSS). Comparisons between the proportions were performed using Fisher's exact test or Pearson x 2 test, as appropriate. Median values were compared using the Mann-Whitney U test, whereas mean values were compared with the Student's t test. Twotailed tests were used to assess statistical significance (defined as ). P ! .05 Results. There were 12 cases of culture-proven melioidosis pericarditis and 33 cases of confirmed tuberculous pericarditis identified during the 10-year period. The comparison of baseline characteristics, clinical features, laboratory findings are summarized in Table 1 . Among melioidosis case patients, all of whom were men aged 30-64 years (mean age ‫ע‬ standard deviation, years). One-third of the patients had underlying 51.5 ‫ע‬ 8.98 diseases (3 with diabetes and 1 with thalassemia and human immunodeficiency virus infection), which predisposed them to B. pseudomallei infection. Most of the patients had a subacute to chronic presentation, and the median duration of illness before diagnosis was 30 days (range, 1-180 days).
Dyspnea and chest pain were the most common symptoms, and only one-half of patients had fever at hospitalization. Most of the patients had signs of right-sided heart failure (ie, neck vein engorgement, hepatomegaly, and leg edema). One patient presented with cardiac tamponade. Chest radiographic findings were available for 9 of the patients; all demonstrated cardiomegaly, 3 had concomitant pleural effusion, and 2 had pulmonary infiltrate. Echocardiographic findings were available for 11 patients; 6 demonstrated massive effusion, 4 moderate effusion, and 1 loculated pericardial effusion. Solid tumor 0 (0) 1 (3.0)
1.99
Kidney disease 0 (0) 1 (3.0)
Other diseases 0 (0) 3 (9. ). The majority of the patients with melioidosis pericarditis (5 of 7) had neutrophil-predominant white blood cell differentiation (78%-97% of white blood cells), whereas only 8 of 20 patients with tuberculous pericarditis had neutrophilpredominant white blood cell differentiation; however, the difference was not statistically significant. Pericardial fluid samples had high protein levels (median, 5.4 g/dL) and low sugar levels (median, 43 mg/dL).
B. pseudomallei was identified from pericardial fluid of 9 patients, from blood samples of 3 patients, and from surgical wound culture of 1 patient. One patient had positive culture results from both blood and pericardial specimens. Only 1 of 10 patients had gram-negative bacilli demonstrated by Gram stain of the pericardial fluid sample.
Five patients were classified as having multifocal localized melioidosis, 4 with localized melioidosis and 3 with disseminated septicemic melioidosis. Two-thirds of the patients (8 of 12) received appropriate initial treatment for melioidosis, whereas the remainder received treatment after the bacterial culture result became available.
Ten (83%) of the patients with melioidosis pericarditis developed constrictive pericarditis, requiring a pericardectomy in 9 patients, whereas 21 (63.6%) of the patients with tuberculous pericarditis developed constrictive pericarditis, with all requiring pericardectomy. The overall mortality was 17% (2 of 12). Among the survivors, 1 was readmitted with mediastinitis, 1 relapsed 4 years later with liver abscesses, and 2 were lost to follow-up.
The most common pathological findings were subacute to chronic and fibrinous pericarditis. Compared with tuberculous pericarditis (Table 1) , patients with melioidosis pericarditis were more likely to be men (100% vs 69.7%;
) and have P p .042 neck vein engorgement (100% vs 63.6%;
), but detec-P p .02 tion of the organism by pathology was less likely for patients with melioidosis pericarditis (0% vs 58.6%;
). With P p .004 regard to pathological findings, those with melioidosis pericarditis were less likely to have chronic caseous granulomatous inflammation (0% vs 65.5%;
) and were more likely P p .001 to present with nonspecific pericarditis (100% vs 13.8%; P ! ). .001
Discussion. To our knowledge, the present study is the largest series of B. pseudomallei pericarditis to date. Pericardial effusion is a rare presentation of melioidosis found in only 1% of patients [1] . The pathogenesis of melioidosis pericarditis is more likely to involve secondary seeding of the organisms after bacteremia, because two-thirds of our cases had evidence of bacteremia (ie, the multifocal localized melioidosis and disseminated septicemic melioidosis cases). The possibility of the organism spreading from contiguous pneumonia cannot, however, be totally ruled out because 2 of the 9 available cases with an abnormal chest radiograph had lung infiltration. All of the present study and most of the reported cases of melioidosis pericarditis involved male patients [2] [3] [4] 6] .
Most of the patients had subacute to chronic manifestations with moderate to massive pericardial effusion, similar to tuberculous pericarditis. Thus, making a correct diagnosis is crucial because the treatments for these 2 diseases are entirely different. In the present study, the presence of underlying diseases considered to be a significant risk factor for melioidosis was not helpful in differentiating between the conditions, and neither were the clinical manifestations and chest radiography, electrocardiography, or echocardiography findings. Likewise, according to pericardial fluid analyses, protein, sugar, and white blood cell counts in patients with melioidosis were similar to those of patients with TB pericarditis. Neutrophils were more predominant in patients with melioidosis, compared with patients with TB pericarditis, which hinted at pyogenic pericarditis; however, the difference was not a statistically significant difference, perhaps because of the small sample size.
The major diagnostic test for melioidosis is pericardial fluid culture. By comparison, a pericardial histology examination is most useful when diagnosing TB, because almost 60% of patients will have positive acid-fast bacilli staining and 86% will have caseous granulomatous or granulomatous inflammation. The latter pathological findings were not found in any of the patients with melioidosis pericarditis.
A prolonged course of intravenous ceftazidime (2 weeks or until defervescense) is recommended in acute treatment of severe melioidosis, followed by a combination of cotrimoxazole and doxycycline (12-20 weeks) during the eradication phase [9, 10] . The role of surgery in treating melioidosis is controversial. We believe that, along with appropriate antimicrobial therapy, adequate drainage is crucial in this condition because most of the patients had moderate to massive effusion, and 10 case patients in our series developed constrictive pericarditis, resulting in the need for pericardectomy (in 9 cases).
Melioidosis pericarditis can be misdiagnosed as TB pericarditis. We, therefore, suggest that patients who live in areas where the 2 diseases are endemic who present with subacute to chronic pericardial effusion should undergo pericardiocenthesis for bacterial culture and pericardial biopsy.
The limitations of the present study are its retrospective design, which may have resulted in a selective bias and incomplete data; the small sample size, because pericarditis is a rare condition; and unreported complications, because 2 of our case patients were lost to follow-up. The present retrospective study emphasizes that melioidosis pericarditis should be considered in patients presenting with clinical presentations of subacute to chronic pericarditis and laboratory findings that cannot be differentiated from tuberculous pericarditis, except by the re-BRIEF REPORT • CID 2010:51 (1 September) • e49 sults of pericardial culture and pathology. Further study should be conducted to evaluate the usefulness of adenosine deaminase and/or polymerase chain reaction techniques for hastening a differential diagnosis of the 2 diseases.
